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7KLV SDPSKOHW SURYLGHV D QRQ�WHFKQLFDO VXPPDU\ RI WKH UHVXOWV RI WKH 8WDK *HRORJLFDO 6XUYH\¶V SUHOLPLQDU\ VORSH�VWDELOLW\

HYDOXDWLRQ �+\OODQG� ����� RI WKH 3LQH 5LGJH ODQGVOLGH DW 7LPEHU /DNHV (VWDWHV LQ :DVDWFK &RXQW\ �ILJXUH ��� DQG GLVFXVVHV WKH

LPSOLFDWLRQV IRU IXWXUH GHYHORSPHQW DQG ODQG�XVH SODQQLQJ RQ DQG QHDU WKH VOLGH� 7KH VWXG\ ZDV FRQGXFWHG WR DLG WKH

FRXQW\ DQG 7LPEHU /DNHV ORW RZQHUV LQ GHDOLQJ ZLWK WKH ODQGVOLGH KD]DUG� 7KRVH LQWHUHVWHG LQ WKH WHFKQLFDO GHWDLOV RI

WKH VWXG\ VKRXOG UHIHU WR $VKODQG DQG +\OODQG �������



7KH 3LQH 5LGJH ODQGVOLGH LV WKH ODUJHVW RI VHYHUDO NQRZQ UHODWLYHO\ \RXQJ VOLGHV �PRYHPHQW RFFXUUHG LQ WKH SDVW ����� \HDUV� LQ

7LPEHU /DNHV (VWDWHV� 7KH ODUJHVW ODQGVOLGHV KDYH IRUPHG LQ VRLO GHSRVLWHG E\ JODFLHUV RYHU ������ \HDUV DJR� )LJXUH � LV D

FRQFHSWXDO GLDJUDP VKRZLQJ D W\SLFDO ODQGVOLGH DORQJ /DNH &UHHN LQ 7LPEHU /DNHV (VWDWHV� $ERXW ��� ORWV� VRPH ZLWK FDELQV�

DUH HLWKHU RQ RU DEXW WKH 3LQH 5LGJH ODQGVOLGH� $ SDUW RI WKH VOLGH� DERXW �� DFUHV LQ VL]H� UHDFWLYDWHG DV D ³VOXPS´ LQ ������� DQG

GDPDJHG D FDELQ� ,Q DGGLWLRQ� DFWLYH VKDOORZ ODQGVOLGLQJ� NQRZQ DV GHEULV VOLGLQJ� LV PRGLI\LQJ WKH VWHHS VORSH DORQJ /DNH &UHHN

WKDW IRUPV WKH WRH� RU GRZQVORSH HGJH� RI WKH 3LQH 5LGJH ODQGVOLGH� $ GHEULV VOLGH DORQJ /DNH &UHHN DQG VRXWKHDVW RI WKH 3LQH

5LGJH ODQGVOLGH FRPSOHWHO\ GHVWUR\HG D FDELQ LQ �����
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7KH ������� VOXPS OLNHO\ PRYHG DV D UHVXOW RI D FRPELQDWLRQ RI VKDOORZ JURXQG ZDWHU DQG WKH ZHDNHQHG DELOLW\ RI VRLO

WR UHVLVW VOLGLQJ �FDOOHG VRLO VWUHQJWK�� 7KH ZHDNHQHG VRLO VWUHQJWK LV FDXVHG E\ UHSHDWHG ODQGVOLGH PRYHPHQW LQ WKH VOXPS DUHD�

7KH UHPDLQGHU RI WKH 3LQH 5LGJH ODQGVOLGH� RXWVLGH RI WKH ������� VOXPS DUHD� PD\ EH PRUH VWDEOH EHFDXVH LW KDV QRW

PRYHG UHFHQWO\ DQG VRLO VWUHQJWKV DUH SUREDEO\ KLJKHU� 2XU DQDO\VHV RI WKUHH GHEULV�VOLGH DUHDV DORQJ /DNH &UHHN LQGLFDWH KLJK

VWUHQJWK YDOXHV H[LVW IRU WKH JODFLDO VRLO ZKHUH UHSHDWHG ODQGVOLGLQJ KDV QRW RFFXUUHG� $FWXDO VWUHQJWKV IRU WKH 3LQH 5LGJH

ODQGVOLGH OLNHO\ UDQJH EHWZHHQ WKH ORZHU VWUHQJWKV LQ WKH VOXPS DQG WKH KLJKHU YDOXHV LQ WKH UHODWLYHO\ XQGLVWXUEHG JODFLDO VRLOV�



7KH 3LQH 5LGJH ODQGVOLGH FDQ EH VHSDUDWHG LQWR WZR SDUWV ZLWK GLIIHUHQW UHODWLYH VWDELOLWLHV� 7KH QRUWKHUQ SDUW RI WKH ODQGVOLGH

DORQJ /DNH &UHHN� LQFOXGLQJ WKH ������� VOXPS �ILJXUH ��� LV VXVFHSWLEOH WR ORFDOL]HG VOXPSLQJ EHFDXVH RI WKH VWHHS VORSHV� HYHQ

LI VRLOV KDYH KLJK VWUHQJWKV� 7KH VRXWKHUQ SDUW RI WKH ODQGVOLGH ZRXOG OLNHO\ EH DIIHFWHG RQO\ E\ UHDFWLYDWLRQ RI WKH HQWLUH VOLGH�

ZKLFK ZH EHOLHYH LV XQOLNHO\ XQGHU QRUPDO FRQGLWLRQV� +RZHYHU� PRYHPHQW RI WKH HQWLUH VOLGH FRXOG RFFXU GXULQJ HDUWKTXDNH

JURXQG VKDNLQJ DW WLPHV RI KLJK JURXQG ZDWHU� DVVXPLQJ ZHDN VRLOV H[LVW DORQJ WKH PDLQ VOLS VXUIDFH�
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$ FRQWLQXLQJ KD]DUG H[LVWV IRU ORWV RQ RU DEXWWLQJ WKH ������� VOXPS DUHD� 7KH VOXPS LV FDSDEOH RI UHSHDWHG PRYHPHQW GXULQJ

SHULRGV RI KLJK JURXQG ZDWHU ZKLFK DUH PRVW OLNHO\ WR RFFXU HDFK VSULQJ� 7KH DUHD GLUHFWO\ XSVORSH RI WKH PDLQ VFDUS RI WKH �����

�� VOXPS PD\ DOVR EH VXVFHSWLEOH WR IXWXUH VOXPSLQJ� %HFDXVH RI WKH XQFHUWDLQWLHV LQ WKLV SUHOLPLQDU\ VWXG\� ZH UHFRPPHQG WKDW

QR GHYHORSPHQW EH DOORZHG ZLWKLQ DW OHDVW ��� IHHW ��� P� XSVORSH RI WKH KLJKHVW SRLQW RQ WKH PDLQ VFDUS �VHH ILJXUH �� ZLWKRXW D

GHWDLOHG LQYHVWLJDWLRQ WKDW GHPRQVWUDWHV VWDELOLW\ EDVHG RQ GDWD IURP GHHS GULOO KROHV� ODERUDWRU\ VRLO�VWUHQJWK WHVWLQJ� DQG JURXQG

ZDWHU OHYHO �GHSWK WR ZDWHU EHORZ WKH JURXQG VXUIDFH� PRQLWRULQJ�
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D GLYLVLRQ RI

8WDK 'HSDUWPHQW RI 1DWXUDO 5HVRXUFHV

'HEULV VOLGLQJ ZLOO FRQWLQXH DORQJ /DNH &UHHN� DQG� LQ DGGLWLRQ� ZH EHOLHYH D SRWHQWLDO IRU VOXPSLQJ DOVR H[LVWV LQ WKH

QRUWKHUQ SDUW RI WKH 3LQH 5LGJH ODQGVOLGH HYHQ RXWVLGH WKH DUHD RI WKH ������� VOXPS� %HFDXVH RI WKH XQFHUWDLQWLHV LQ

WKLV SUHOLPLQDU\ VWXG\� ZH FDQQRW DFFXUDWHO\ GHILQH WKH ]RQH RI SRWHQWLDO ODQGVOLGLQJ� EXW DW D PLQLPXP ZH

UHFRPPHQG WKDW QR GHYHORSPHQW EH DOORZHG QRUWK RI WKH GDVKHG OLQH VKRZQ RQ ILJXUH � ZLWKRXW GHWDLOHG

LQYHVWLJDWLRQV DV GHVFULEHG DERYH� %HFDXVH VXFK LQYHVWLJDWLRQV DUH PRVW FRVW�HIIHFWLYHO\ GRQH RQ DQ DUHD�ZLGH EDVLV�

DQG QRW RQ D ORW�VSHFLILF EDVLV� ZH UHFRPPHQG WKDW D VLQJOH GHWDLOHG VWXG\ EH SHUIRUPHG WR HYDOXDWH WKH VWDELOLW\ RI WKH

QRUWKHUQ SDUW RI WKH ODQGVOLGH� LQFOXGLQJ WKH ������� VOXPS� /RQJ�WHUP FXPXODWLYH HIIHFWV RI VHSWLF�WDQN GUDLQILHOGV

RQ JURXQG�ZDWHU OHYHOV PXVW DOVR EH FRQVLGHUHG LQ WKLV VWXG\�

%HFDXVH RI WKH DSSDUHQW VWDELOLW\ LQ WKH DUHD VRXWK RI WKH GDVKHG OLQH VKRZQ LQ ILJXUH �� ORW�VSHFLILF

LQYHVWLJDWLRQV WKDW DGGUHVV WKH VWDELOLW\ RI WKH ODQGVOLGH DUH OLNHO\ XQQHFHVVDU\ LQ WKLV DUHD� 7R IXUWKHU UHGXFH ULVNV�

ZH UHFRPPHQG WKH XVH RI PLQLPXP EXLOGLQJ VHWEDFNV �8QLIRUP %XLOGLQJ &RGH� ����� ILJXUH ���,��� S� ������ IURP

WKH PDLQ DQG PLQRU VFDUSV �ILJXUH �� DQG RWKHU NQRZQ RU UHDGLO\ DSSDUHQW ODQGVOLGH�UHODWHG IHDWXUHV� $V D JHQHUDO

UXOH� WKH VFDUSV FDQ EH LGHQWLILHG DV DQ\ VORSH KLJKHU WKDQ �� IHHW DQG VWHHSHU WKDQ �� SHUFHQW� $W D PLQLPXP� ZH

UHFRPPHQG WKDW WKH H[LVWHQFH RI WKH 3LQH 5LGJH ODQGVOLGH EH GLVFORVHG WR DOO ORW RZQHUV� LQFOXGLQJ WKRVH LQ WKH

VRXWKHUQ SDUW RI WKH VOLGH�
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5HFRPPHQGDWLRQV JLYHQ KHUH DUH EDVHG RQ WKH UHVXOWV RI D SUHOLPLQDU\ DQDO\VLV XVLQJ HVWLPDWHG JURXQG�ZDWHU

DQG VRLO FRQGLWLRQV� 7KHVH UHFRPPHQGDWLRQV DUH IRU ODQG�XVH SODQQLQJ WR UHGXFH� QRW HOLPLQDWH� WKH ULVN IURP

ODQGVOLGLQJ DQG WR LQGLFDWH ZKHUH PRUH GHWDLOHG VWXGLHV DUH QHHGHG� 7KHVH UHFRPPHQGDWLRQV QHHG WR EH UH�HYDOXDWHG

RQFH DFWXDO FRQGLWLRQV DUH NQRZQ IURP GHWDLOHG VWXGLHV� 2XU FRQFOXVLRQV UHJDUGLQJ WKH UHODWLYH VWDELOLW\ RI WKH HQWLUH

VOLGH GR QRW SUHFOXGH WKH SRVVLELOLW\ RI PRYHPHQW� SDUWLFXODUO\ LQ WKH HYHQW RI VLJQLILFDQW HDUWKTXDNH JURXQG VKDNLQJ

GXULQJ ZHW FRQGLWLRQV�
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$VKODQG� )�;�� DQG +\OODQG� 0�'�� ����� 3UHOLPLQDU\ JHRWHFKQLFDO�HQJLQHHULQJ VORSH�VWDELOLW\ LQYHVWLJDWLRQ RI WKH

3LQH 5LGJH ODQGVOLGH� 7LPEHU /DNHV (VWDWHV� :DVDWFK &RXQW\� 8WDK� 8WDK *HRORJLFDO 6XUYH\ 5HSRUW RI

,QYHVWLJDWLRQ ���� �� S�

+\OODQG� 0�'�� HGLWRU� ����� *XLGHOLQHV IRU HYDOXDWLQJ ODQGVOLGH KD]DUGV LQ 8WDK� 8WDK *HRORJLFDO 6XUYH\ &LUFXODU

��� �� S�

8QLIRUP %XLOGLQJ &RGH� ����� 6WUXFWXUDO (QJLQHHULQJ 'HVLJQ 3URYLVLRQV� ,QWHUQDWLRQDO &RQIHUHQFH RI %XLOGLQJ

2IILFLDOV� Y� �� ��� S�


